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An Eisoinetet, pwfeiably pem- 



ter (1). The acceierameter (1) is veiy sen- 
sitive and is adapted for giving a conti- 
nuous s^nal corresponding to the mo- 
mentaiy acceleration. The ergometer fiit- 
ther indudes electronic means (2) for cal- 
culating momentarily developed force, ■ 

power and/or energy on the basis of the ^ ^or«iMi^^AZ 
accelraation signal The eigometer inone 
embodiment has a display or indication 
means (11), e.g. adapted in digital or ana- 
logue form to show values formomentary 
force (lla), momentaiy force (11a), mo- 
mentary power (Ufa) and/or developed 
work (11c) or energy Mirresponding the- 
reto and expended by a persoa In ano- 
ther embodiment, the ergometerhas me- 
mory or registtatloa means (12) adapted 
fos storing values at difierent times for 
momentaiy force (lla), momentaiy po- 
wer (lib) ai^or developed power (11c) 
or energy corresponding tiiereto, rende- 
red by a persoa It can have means which 




value of the momentaiy power and/or 
the developed work has been attained. 
The ergometer can fmally also have a) a 

means 0) for measuring and/or registering the numbw of heartbeats and b) a means for calcuIatinB the vahie offeree, power 
and/or developed wo± hi relatiKm to heart adMty. 
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Erpiometer 

The present invention relates to an electronic performance- 
■ measuring device, e.g. a personally carried ergometer which 

measures the physical vork or the physical stress a person 

is subjected to. Such an ergometer can "be used for measu- 
5 ring the physical activity during daily activity as well 

as during intensive physical activities, e.g. in connection 

with participation in sports. 

Personally carried performance meters are already known. 
10 For example, the Swedish published specification - Patent 
application 7807902-7 describes an apparatus in which a 
person's movements affect a magnetic device, which gives 
a measurement of the acceleration, and thereby also the 
force the person exercises. !?he described device is, 
15 however, quite unsatisfactory, since the accelerometer 
used, which is based on a magnet movable in a magnetic 
field, only gives a signal above a certain threshold 
value and thus lacks ability to provide continuous signals 
corresponding to the acceleration. Work executed with 
20 accelerations under the threshold value gives a continuous 
signal, which incorrectly indicates that no work is being 
done, while movements with an acceleration greater than 
the threshold value are registered as work- executed at 
the lower acceleration represented by the threshold value. 
25 It is thus quite obvious that a' device of the kind described 
cannot achieve a correct measurement of -the physical work 
performed by the person carrying it. 

According to the invention, the described disadvantages 
30 are circumvented and a number of advantages obtained. With 
the invention^ the momentary value of the acceleration is 
sensed continually and a time integral formed to attain the 
speed and also a further time integral for obtaining the 
magnitude of the displacement. By- multiplication with a 
55 suitable factor, there is correspondingly obtained 
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information as to the momentary values of force and power 
and the value for wort performed during a given period of 
time. 

5 In the case where a personally carried ergoineter .is 

carried in a vertical position, e.g. in a "breast pocket, 
the vertical acceleration is measured. The mentioned fac- 
tor can then include information as to age, weight, lens:th, 
sex or other personal "data .which, in a mode already known, 

10 constitute parameters for physical performance. When a 
person moves upwards and downwards, e.g. on stair es or on 
a slope, work is also done during the movement. downwards.. 
a!he mentioned factor can then also contain an increment 
for this development of energy , put in relation to the 

15 values for movement upwards in the case where only upward 
movement is measured. Other factors can also he incorpo- 
rated in this factor, ^.g., the efficiency of a certain 
kind -of work. 

20 More particularly, the disadvantages discussed are avoided, 
and the ahove-mentioned advantages obtained by the ergo- 
meter in accordance with the invention containing an 
accelerometer.which is adapted for giving a continuous 
signal corresponding to the momentary acceleration, and 

25 that the ergometer includes means for calculating force, 
power and/or energy. 

Of the different embodiments envisaged in one 
embodiment, the ergometer contains a multiplier, adapted 
50 to multiply the acceleration signal with a factor for 
the purpose of obtaining a measurement of the force 
causing the acceleration. 

la a second embodiment, the ergometer also includes means 
35 for integrating the acceleration signal with respect to 
time for the purpose of obtaining a signal for the 
momentary velocity and development of powers 
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In a third embodiment ttie ergometer in accordance with the 
invention includes means for integrating the signal for 
the momentarily developed power for a given period of time 
for the purpose of obtaining a value for the worTc developed 
5 during the period. 

The ergometer can further include an indication means, 
arranged in a digital or analogue form for showing the 
values for force, momentary power and/or developed work 
10 and the amount of corresponding energy expended by a 
person. 

In a fourth embodiment the ergometer includes memory or 
registering means adapted for storing values, for force, 
15 momentary power and/or developed work at different times 
during a defined period of time. 

In a fifth embodiment, which can be of immediate interest 
in exe'cuting physical performances, the ergometer includes 
20 means arranged to give a signal in response to a definite 
value of the momentary power or effort and/or work deve- 
loped. 

Since work is also performed during walking or running 
25 on flat ground, tlie ergometer in one embodiment includes 
means for measuring the acceleration in at least two 
directions, there are also being means adapted for calcu- 
lating force, power and/or work developed In said directions. 
The developed work inputs measured in the different direc- 
30 tions can be combined into a value for total work performed. 

Apart from means for measuring, indicating and/or register- 
ing the values of performed physical work, the ergometer 
also includes, in a seventh embodiTnent , a means for measur- 
55 ing and/or registering the number of heartbeats. In this 
way, values of force, power and/or developed work in rela- 
tion to heart activity can be obtained, which gives in- 
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teresting information concerning the heart response to 
the work performed during a day's work, for example, or 
during some executed physical performance. After the ac- 
tivity of a working day, which as a rule includes other 
5 stress factors than the purely physical ones, it is 

possible in this way to also obtain a measurement of the 
- psychical stress, for example, during which the heart 
heats quicker than what is required "by the physical work, 
A pocket ergometer in this embodiment opens '"the way for oh- 
<10 taining a quantitative measurement of different types of 
stress. • 

Since large demands are placed on the sensitivity of the 
accelerometer, this comprises, in accordance- with the in- 
15 vention, a polarized ceramic spring, one end of which is 
' rigidly fixed. For obtaining further increased sensitivity , 
the spring can be provided with a mass, e.g. of lead, at 
its free end. 

20 The signal from the ceramic spring is taken out via two 
terminals, one on either side of the spring at its place 
of fixation. 

The invention will now be described below in detail while 
25 referring to the appended drawing. 

On the drawing there is a block diagram of the ergometer 
and. its different components. The accelerometer for mea- 
suring the movement acceleration is denoted by the nume- 

50 ral 1. Tlie signal corresponding to the acceleration is 
taken to component 2 which is an electronic calculating 
unit for processing all the data with which the ergometer 
operates. The electronic computer 2 is also supplied with 
the signal from a transducer 5 for giving heart-pulse 

55 signals. Trom a plurality of components, denoted by the 
numerals A-~9, there are fed in values for gravitational 
force/acceleration, movement resistance, mass or burden. 
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personal information such as "bodj weight, efficiency and . 
calibrating constants. The computor is fed limiting values 
from a component 10 for different values, e.g. signal values, 
e.g. signal values of momentary power and work executed. 

5 

From the electronic computer 2 output signals are taken to 
a display 11 , which can have three different indication 
areas, such as 11a for force, 11h for momentary power 
•development and 11c for work performed. A memory unit can 

10 he connected to the computer output, said unit storing 
the calculated measured values possihly presented in the 
display 11 , or other values at given times or during a 
given period of -time." The computer is finally connected 
to an acoustical or optical signal transmitter 13, coming 

15 into function -when set limiting values from the unit 10 
are attained. 

!Ehe signal from the accelerometer 1 can be multiplied in 
the computer 2 by a factor which is dependent, for example, 
20 on values obtained from the component 6 for mass and com- 
■ ponent 9 for calibration constants, whereTsy the force which 
causes the acceleration can be calculated and whown on the 
display 11. 

25 By processing in the computer, with the aid of the 

accelerometer signal from the component 1 together with 
information as to body weight, inass, and efficientcy, the 
work performed and the energy expended can be calculated. 
One or both of these values can be shown in the areas on 

50 the display 11- 

In the special case where movement takes place vertically, 
as in motion up or down steps or staircases, it is suit- 
able that only the upward velocity is integrated to obtain 
55 performed work, while the downward velocity is neglected. 
Olhe computor can then show the sum of the upward movements 
expressed in meters of "effective height rise", for example, 
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By processins this value in the computer, there is also 
ohtained a measurement of the quantity of work perXormed 
in joules or calories. 

5 The arrangement just descrihed is very suitahle for mea- 
surements in conjunction with the wellknown "step-test", 
where the suhject steps up and down on a single step. . 
In this test, as with other measurements, a personally 
carried ergometer should be attached or carried' close to 
10 the centre of gravity of the person in question. 

Although only cases have "been dealt with in the exaiaples 
■ given where the acceleration is measured for suhstanti- 
ally linear movement in one or more directions, it is 

15 also possible to use the invention for rotating movements, 
e.g. for ergometric bicycles, where the rotational 
acceleration is measured, e.g.j by accelerometers directed 
radially outwardly from the rotational axis. Other arrange- 
ments are also conceivable within the scope of the patent 

20 claims. 
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Claims : 

1. An ergometer, .e.g. a personally carried ergometer, 
including an accelerometer (1), characterized in that the 
5 accelerometer (1) is adapted to give a continuous signal 
corresponding to the momentary acceleration, said signal 
"being talcen to means (2) adapted for calculating force, 
power and/or energy, 

10 2. Ergometer as claimed in claim 1, characterized in 
that it further includes a multiplier (2) adapted for 
multiplying -the acceleration signal with a factor for the 
purpose of ohtaining a measurement of the force (I1a) 
causing the acceleration. 

3. Ergometer as claimed in claim 2, characterized in 
that it comprises means (2) for integrating the accelera^ 
tion signal with respect to time for' the purpose of ob- 
taining a signal (Hh) for the momentary power - 

20 

4. Ergometer as claimed in claim 5i characterized in 
that it includes a means (2) for integrating the signal 
for the momentarily developed power during a given 
period of time, with the ohdect of obtaining a value of -. 

25 the work (He) developed- during the period, 

5. • Ergometer as claimed in one or more of claims 1-4 , 
characterized in that it includes a display or indicating 
means (11), e.g. adapted for showing in digital or ana- 

50 logue form values for force (Ha), momentary power (11b) 
and/or developed work (11c) or energy corresponding thereto 
expended by a person. 

6. Ergometer as claimed in any of claims 1-4, charac- 
55 terized in that it includes memory or registration means 

(12), ■ adapted for storing values at different times for 
force (Ha), momentary power (lib) and/or developed work 
(11c) or energy corresponding thereto expended by a person. 
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7. Ergometer as claimed in any of claims 1-4-, charac- 
terized in that it includes means adapted to transmit 
a signal in response to the value of the momentary povfer 
and/or developed work. 

8. Ergometer. as claimed in any of the preceding claims, 
characterized hy means (1) for measuring acceleration in 
at least two directions, there also being means (2) adap- 
ted for calculating force, power and/or developed work in 
said directions and the total value thereof . 

9. Ergometer as 'claimed in any of the preceding claims, 
characterized in that it further includes a) an apparatus 
(5) for measuring and/or registeris:^ the num'ber of heart- 

15 heats and h) a device for calculating the value of force, 
power and/or developed work in relation to heart activity. 

10. Ergometer as claimed .in claim 1 , characterized in 
that the accelerometer includes a polarized ceramic spring, 

20 one end of ^ich is rigidly fixed, the signal from the 
spring "being taken out via two terminals, one on either 
side of the spring at its fixed position. 

11. Ergometer as claimed in claim 10, characterized in 

25 that the ceramic spring is provided with a mass, e.g. lead 
at its free end. 
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